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IMporpamma aucumumas " ArtumyTtareHes"; 06.04.01 "Bruonorus”.

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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[IporpamMmy auciMIUTMHEL pa3padoTai(a)(u): JoreHT, K.H. (momeHt) Kapamosa H.C. (kadenpa mukpoduonoruu, LlenTp
OUOJIOTMH U TIeJarornyeckoro oopasopanust), Nazira.Karamova@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHI[IU npuoodperaemMoii KoMIeTeHIUH
IIK-1 ['ToTOB MCNOIB30BATh MOJTyYEHHbIE OMOJIOTMUECKUE 3HAHUS M 3HAHUSI CMEKHBIX HayK,

HOpPMaTUBHBIE JOKYMEHTBI I10 OPTaHU3aLIK 1 IPOBE/ICHNIO0 HAYYHO-HUCCIIEI0BATEIbCKUX U
(W) TPOU3BOJICTBEHHO-TEXHOJIOTMYECKUX PaboT B POECCHOHANBHON AESTEILHOCTH B
COOTBETCTBUU € MPOpUIEM IIPOrpaMMbl MArUCTPaTyPhI

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):

JloJKeH 3HATh:

- OCHOBHBIC MEXaHU3MHI CIIOHTAaHHOTO ¥ UHAYIIMPOBAHHOTO MyTareHe3a;

- HeTaTUBHBIE MOCJIEICTBUS ICUCTBUS TeHETUYECKH aKTUBHBIX (paKTOPOB Ha 3[I0POBbE UEJIOBEKA;
- OCHOBHBIE I'PYTITIBI ¥ MEXaHI3MBbI JeVICTBUSI aHTUMYTareHOB;

- MOJIEKYJISIpDHBIE OCHOBBI IPUMEHEHH S aHTUMYTAr€HOB B Ka4eCTBE aHTHUKAHILIEPOTEHOB,;
- METOJIBI MICCIICIOBAHUS AaHTIMYTAareHHOTO TIOTEHITHAIA XUMIUYECKUX COSTMHEHUM.

HoykeH ymeTh:

- TIOJIb30BATHCS YICOHOU, HAYYHOM, HAyJIHO-TIOYJIIPHON JIUTepaTypoi, ceThio IHTepHET [Isl TpoheCCHOHATBHOM
JesSITeNIbHOCTH;

- QHAJIM3UPOBATh U UCIIOJIb30BATh MOTYUYEHHBIE 3HAHUS MPU U3YUYEHNUH APYTHX AUCLUILUIMH U B IPpoeccHOHaIbHOM
JesTeNIbHOCTH;

- IPUMEHATD TI0JIyYeHHbIE 3HAaHUS B TPO(ECCUOHAIBHON AEATEIbHOCTH: AJIS1 PEIIeHHs IPAKTUYECKUX 33/1a4 U B
Hay4HO-UCCIIeJOBATEIbCKOU padoTe.

JlomxeH B1afeTh:

- 0A30BBIMH 3HAHUSMU O MEXaHM3Max MYTarceHe3a, KaHIEpOoreHe3a 1 aHTUMYTarcHe3a,
- AJITOPUTMOM HUCCIIEAOBAHNUA MYTAr€HHOIO 1 aHTUMYTAar€HHOI'O IMOTEHIIMaIa ar€eHTOB paSHH‘{HOﬁ IIPUPOIBI;

- uH(opManMer 0 MOJIEKYJISIpPHO-OMOXMMHUYECKO OCHOBAX NPYMEHEHNsI aHTUMYTAreHoB J1s1 TPOMIIAKTUKY U Tepariu
TeHEeTHUYECKH JeTepMUHUPOBAHHBIX 3a00JI€BaHUIT YeIOBEKa;

- 3HAHHMSMH O COBPEMEHHBIX METO/IaX, UCTIONIb3yEMbIX IS OIIEHKH aHTUMYTAareHHOTO 3(peKTa CHHTETUIECKUX U
TIPUPOAHBIX COCTMHEHU;

- 0a30BBIMH TEXHOJIOTUSIMU HpeO6pa30BaHI/Iﬂ HH(bOpMaL[HPIZ TEKCTOBBIC, TaOJIMYHBIE PEOAKTOPHI, ITOMCK B CETU I/IHTCpHCT.

JloJkeH IeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTb!

- UCTIOJIb30BATh MOJTyYEHHBIE 3HAHUS:

- IPY N3YYEHUHN JPYTUX JUCIUIUIVH,

- IPY BBITIOJIHEHUH MTPAKTHYECKUX JIA0OPATOPHBIX 3a/1a4, MaruCTEPCKON JUCCEPTALIHH,

-B Hay‘lHO-HCCHeL{OBaTCHLCKOﬁ u HpOI/IBBOIICTBGHHO-TGXHO)IOFI/I‘IGCKOI71 JCATEJIbHOCTH.

2. Mecto gucnumiunasl (MoayJisi) B ctpykrype OIIOII BO

HanHas qucruIuivHa (MOAyJib) BKodeHa B pasgen "B1.B.JIB.01.02 ducuurmiuasl (MOaym)" OCHOBHOM NMPOoecCHOHaNbHON
ob6pazosarenbHol nporpammsbl 06.04.01 "Buonorus (MonekyisipHast ¥ NpUKJIaHass MUKPOOUOJIOTHsl)" M OTHOCUTCS K
JucuuiimHaM 1o Beidopy yactu OITOIT BO, ¢popMupyemoii yuacTHUKaMK 00pa30BaTeIbHbIX OTHOILICHUIA.

OcBauBaercd Ha 1 kypce B 2 cemecTpe.

3. O0beM QUCHUTLIHHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHeM KOJNYeCcTBAa YacOB, BbIJeJEeHHBIX HAa

KOHTAKTHYIO pa0oTy 00y4anIuxcs ¢ nNpenojjasareieM (110 BHAaM y4eOHbIX 3aHATHII) H HA CAaMOCTOSITEIbHYIO
padoTy obyuarommxcs

SAEKTPOHH BI
Il YHHBEPCHTE

MR /- OFMALMOHHO AHATUTAE AR CHCTE

"
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IMporpamma aucumumas " ArtumyTtareHes"; 06.04.01 "Bruonorus”.

O061m1ast TPyI0OEMKOCTh AUCIATUTMHBI COCTABJISIET 2 3a4eTHBIX (bie) eMuHuUI(b) Ha 72 Jaca(oB).

KonraktHast pabota - 22 vaca(oB), B TOM umcie Jekuun - 10 yaca(oB), mpakTudyeckue 3aHstus - 12 yaca(oB), 1abopaTopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOW paboTh - O yaca(oB).

CamocrositenbHas padota - 50 yaca(oB).
Kontpons (3auér / 3x3amen) - 0 gaca(oB).
dopMa MPOMEKYTOUHOTO KOHTPOJISI IUCIUILTHHBL: 3a4eT BO 2 ceMecTpe.

4. Copep:xanne quCIHILIMHBI (MOIYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejaM) ¢ yKa3aHHEeM OTBEe/IEeHHOT0 Ha
HUX KOJIHYECTBA aKaJeMHY€eCKHX YacOB 1 BH/IOB yU4eOHBIX 3aHATHI

4.1 CTpykTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW M CAMOCTOATEJbHON PA6OThI 0 AV CHHUIINHE (MO/IYJIIO)

Bujbl 1 yacbl KOHTAKTHOM PadoTHI, Camo-

HX TPYA0EeMKOCTb (B yacax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Texmun,Texmmn|lIpakTu-[Iipaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. |4YecKue | YyeckHe |TOpHbIE |TOpPHbIe | Hasd
¢opme BaHaTHsA,| B 3J. |[padoThL,| B 3. pa-

Bcero | cdopwme | Bcero |¢popme | 00Ta

Tema 1. Tema 1. MosekynspHble MeXaHU3MBI
uHayKuuu nospexaenuiit JTHK u myTtanuii.
I'eHeTnyecky akTUBHBIE (DAKTOPHI OKPYKAIOIIEH
cpebl ((pu3HUecKre, XUMUYECKHe U
6uosiornyeckue (hakTopsl).

Tema 2. Tema 2. buonornueckue 3pPeKTst
2. [reHeTHYECKMX HAPYIICHUH U SMUTEHETHYECKIX 2 2 0 4 0 0 0 14
WN3MEHEHUH.

Tema 3. Tema 3. AHTUMYTareHes3 B cucreMe
reHeTUYeCKON 6e30IacHOCTH.
MoneKyIsIpHO-OMOXUMUYECKUE MEXaHU3MbI
3. |aHTMyTareHe3a. MoJieKyJIsIpHble OCHOBBI 2 2 0 4 0 0 0 14
IIPUMEHEHNA aHTUMYTAar€eHOB B Ka4€CTBE
aQHTHKaHIEPOTeHOB.

Tema 4. Tema 4. Knaccudukaiyss aHTUMYTareHoB.
AHTHUMYyTareHHble CBOMCTBAa CHHTETHUECKUX U

4. [mpupopHbIX coequHeHUH. DPHEKTUBHOCTD U 2 2 0 2 0 0 0 10
(pr3HONOTMYHOCTD AaHTUMYTATeHOB.

Tema 5. Tema 5. MeToap! OLIEHKH
I€HOTOKCUYHOCTH, aHTUMYTAr€HHBIX CBOWCTB
CHUHTETHYECKUX U MPUPOJHBIX COSAUHEHHH.
5. [bakTepuaibHBIE TECTHI; TECTHI C UCIOIB30BAHUEM 2 2 0 0 0 0 0 4
pacTeHUi; TECThI U151 OLIEHKU aHTUMYTareHHOTO
IEACTBUSA B KJIETKAX KUBOTHBIX.

1Toro 10 0 12 0 0 0 50

4.2 Cogep:xkanne qUCIHUAILITHHBI (MO TyJIs1)

Tema 1. Tema 1. MoJgekyasapubie Mexann3mbl nHAYKIuN nospexaeHuii JJTHK n myranmii. I'eHeTnuecku akTUBHbBIE
¢pakTOpBI OKpY:Kalomiei cpean! (husndyeckne, XUMHIEeCKHEe U OHOJOTHYeCKHE (PAKTOPHI).
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IMporpamma aucumumas " ArtumyTtareHes"; 06.04.01 "Bruonorus”.

IonpoOHO paccMaTprBarOTCst OCHOBHBIE TUTIBI TToBpexkaeHus [JJHK (Momudukanys OCHOBaHUIA: TayTOMEpPU3aIHsl a30TCUTHIX
OCHOBAHUM, OKUCJIEHUE, ATIKUJIMPOBAHUE, TUIPOJIN3; JUMepU3alusl TUPUMUAMHOB; pa3pbiBbl Leneit [THK (onuHouHble 1
JBOWHEIE); oOpazoBanue annyktos; cimBku [JHK-THK; cimmeku JJHK-6e10K) v MpUYrHBI MX BO3HUKHOBEHUS (SHIOTCHHbBIE U
ak3oreHHbie). [ToHsATHE 0 MyTaluu U MyTareHax. Kiaccudgukanuys Mmytanuil (o xapakTepy U3MEHEHUsl TeHOMa: TeHHbIe,
XPOMOCOMHbBIE, TEHOMHbIE; T10 MPOSIBJIIEHUIO B TETEPO3UTOTE; MO 3HAYESHUIO 1JIs1 OPraHKU3Ma; IO YKJIOHEHUIO OT HOPMBI (TUKOTO
TUIA); TIO JIOKAJM3AIMY B KJIETKE; [0 XapaKTepy u3MeHeHus (heHOTHIA; O MPUYMHAM BO3HUKHOBEHUSI; [0 BO3MOXKHOCTH
HacneaoBanus1). CHIOHTaHHbIE MyTallMK: OCHOBHBIE TUIOTE3bl O IPUYMHAX X BOZHUKHOBEHUS. DHIOTEHHbIE (DAKTOPHI KaK
OCHOBHbIE MTPUYUHBI HHUIMALIMY CTIOHTAHHBIX MyTallMil B opranu3me. HAyIIMpOBaHHBII MyTareHe3: UCTOPUsl OTKPbITUS
PpaavaOHHOIO U XMMHUYECKOro MyTareHe3a. Kparkasi xapakTeprcTuka BO3MOKHbBIX MATOJIOTUYECKUX U3MEHEHUI B OpraHu3Me,
HUHAYLIMPOBAHHBIX MYTAIIUSIMU B COMATUYECKUX U MOJIOBBIX KJIETKAX.

Tema 2. Tema 2. buojoruueckue 3¢ ¢ eKThl reHeTHYECKUX HAPYIIeHUH U SMUreHeTHYe CKIX N3MeHeHUMH.

MyTanuu B HaCJIEACTBEHHBIX M COMAaTUYECKUX KJIETKAaX - HauaJIbHOE 3BeHO MaroreHe3a. Kilaccudpukanms reHeTudecKu
JIeTepMEHUPOBAHHBIX 3a00JIeBaHUH YelloBeKa (COMaTHUYEeCKKe M HacJleJICTBeHHbIe Ooyie3Hu). HacecTBeHHbIe 60Je3HN
YeJloBeKa: TeHHBIe, XPOMOCOMHbIE M TeHOMHBIE 3a00IeBaHusl. Bl MOHOTEHHBIX 3a00JICBaHUI IO THUITY HACJICIOBAHUS
(ayTOCOMHO-IOMHHAHTHBINA, ayTOCOMHO-PEIECCUBHBIN U CLIETUICHHBIH € ITOJIOM TUTIHI). [IpriMepbl MOHOT€HHBIX OOJIe3HE.
XpOMOCOMHBIE ¥ TeHOMHBIE OOJIE3HU: KJIaCCHU(DUKAIIMSI ¥ CUMITTOMATHKA. BoJie3HH ¢ HacJieICTBEHHOW TPeIPaCIIOIOKEHHOCTHIO
(MHOTO(AKTOPHBIE): BUIIBI, POJIb HACTEYEMBIX U CPEIOBBIX (DAKTOPOB B X MPOUCXOKICHUH, OCOOCHHOCTU BOZHUKHOBEHHUS U
nposieiieHus1. Kanneporenes. OryxoJieBble MATOJIOTUM: Pa3INIUsl MEXK]Ty JOOPOKAYECTBEHHOH 1 3JI0OKAYECTBEHHOM OITyXOJIbIO.
INoHsTHE O KaHIepOreHax, X KiaccuuKarys (MOHU3UpYIomiast paguarys, Y ®-u3jrydeHue, XUMUYECKUe COeIMHEHUS,
0aKTepuu, TOKCUHBI TUIECHEBBIX TPUOOB 1 BUpPYCH). Kitaccudukanus omyxosiei o TUIY KJIETOK, U3 KOTOPBIX OHU BO3HUKJIH, U
o vty TKaHu. CTauu KaHIlepOoreHe3a: MHUIUAIIYS, TIPOMOIIUS, YKIIOHEHHE TpaHC(OPMUPOBAHHBIX KJIETOK OT

v depeHIPOBKHY, TIporpeccusi paka. Poib pa3muuHbiX (paKTOPOB U BEIIECTB, YYACTBYIONIUX B MHAYKIHH U PETYIISIIAN
aronTo3a, B YCTPAHEHUH MMOBPEXICHHBIX U TPAaHC(OMUPOBAHHBIX KJIeTOK. [IoHATHE 00 OIMyX0JIeBhIX TIPOMOTOpax. AKTUBHbIC
(opmbI KUCIIOpOIAa KaK MPOMOTOPHI KaHIIeporeHe3a. Y KJIOHeHue TpaHC(hOPMUPOBAHHBIX KJIETOK OT AajibHeuIen

g deperippoBkr. OmyxoseBast IPOrpeccusi: OMyXoJieBasi UHBa3Ms, aHTHOreHe3 U MeTacTasupoBanue. OTIMYnTebHbIC
CBOWCTBA pakOBHIX KJIeTOK. OHKOreHHl. JI0ka3aTesIbcTBO POJIM OHKOTEHOB B KaHIIeporeHe3e (dkcrepumMeHnT Podepra YiiHOepra,
1981 r.). MexaHu3Mbl, MTHIYLIUPYIOIIKE TIEPeXo/] TPOTOOKOreHa B OHKOTeH (T€HHbIE U XPOMOCOMHbIE MYTAIIHH).
I'eHbI-cynipeccops! omyxoJied. Pojb KCIIiepuMEeHTHI 10 THOPUIU3AIN COMAaTHUECKHX KIIETOK, ['eHpu ["apprca, JOKa3bIBYIOIIHe
POJIb TEHOB-CYIIPECCOPOB OIyXOJied B KaHIleporeHese. Poib Oenka P53 B peryssimu Ki1eTOYHOH postideparyy.
Knaccuduxkanus reHoB-cyrnpeccopo omyxosielt ("xpanureneit kierounoro mukia” (XKL, Gatekeepers) , a reHbl BTOpOi -
"oomero korTposs” (OK, Caretakers), rens "landscaper". IMMyHOIOTHYeCKIe OCOOEHHOCTH OHKOJIOTMYECKUX TPOIIECCOB.

OCHOBHbIE MOJIEKYJIIPHBIE MEXaHU3MBI SMUT'€HETHUECKMX U3MeHeHni: metrimpoBanne JJHK, neanernmpoBaHie ricTOHOB,
metmpoBanne MPHK, ux poss B anddepeHnmaniim Ki1eTok ¥ pa3BUTUH MHOTOKJIETOYHOTO OpraHu3mMa. BimsHue
SMUreHETUIECKUX SIBJICHUH Ha MPOJIOKUATEIbHOCTD XKIU3HN U 3I0POBbE YeIoBeKa. Poiib snmreHeTHIecKnx MoanuKanum
reHOMa B MHHIMALMY U Pa3BUTUH OHKOJIOTMUYECKHX 3a00JIEBaHMUIA, a TAK)Ke MEePCTIEKTHB MCITOIb30BAHUS SMUTeHETHYECKHUX
MIpenapaToB B TEPANHH 3JI0KAYECTBEHHBIX OIyXOJIEH.

Tema 3. Tema 3. AHTUMYTareHe3 B CHCTeMe reHeTHYECKOI 0e30nacHocTH. MoJIeKyJIsSIpHO-0MOXUMHYE CKHe
MeXaHU3MbI aHTHMYTareHe3a. MoJieKyJisipHble 0CHOBBI IPUMEHEHHsI aHTHMYTAreHOB B KaUeCTBe
AHTUKAHIIEPOTEeHOB.

I paza GuoTpanchopman KCEHOOMOTUKOB B OPraHU3Me MIIEKONUTAIOMINX - MOAU(HKALMSA MOJIEKYJIbl KCEHOOUOTHKA C
oOpa3zoBanue (PyHKIMOHAIBHBIX Ipynil. Poibk okcnaas co cMemmanHoi (pyHKIMen (MOHOOKCHIeHas) B OnoTpaHchopmaniu
KCEHOOMOTHKOB. MOHOOKCHI€Ha3HOE OKUCIIEHHH ¢ yuacTreM nuroxpoma P-450. BaxHermme cBoricTBa (hepmMeHTOB
MHKPOCOMAaJIbHOTO OKMCJICHUS: IMPOKast cyOcTpaTHas ciequpUIHOCTb, KOTOpasi MO3BOJISIET 00E3BPEKMBATH CAMBbIE
Ppa3HOOOpa3HbIe 10 CTPOSHUIO BEIECTBA, U PETYJISIMs aKTUBHOCTH N0 MEXaHW3MY MHIYKIMU. Peakiium MOHOOKCHTeHa3HOTO
OKHCJIEHUSI: STIOKCUIMPOBaHKE JBOIMHBIX CBsi3el, N-OKHcIeHne, OKUciieHre THOI(hHPOB, 1ecyibpOprpoBaHHUE, OKUCIUTEILHOES
Jeankuiuposanue N-ne3ankuinpoBanue. erunporeHassl (OKUCIEHUE CIMPTOB U allbIeTnA0B). Peakimym BoccTaHOBIIEHUS ¢
y4acTHeM HUTPO30pelyKTa3, HUTpOpeayKTa3, aerajoreHas. ['maponauruyeckue npesparieHus (pacluernienue 3¢pupos,
pacIlenieHie aMUI0B KUCJIOT, PEaKIMH ¢ y4acTUEM SMOKCUATUIPOIa3, (DII0OPOrUapoIas).

11 pasza GrorpanchopmMai KCEHOOMOTUKOB. Peakiii KOHBIOTAlUHY - COeIMHEHHE TPOMEKYTOUHBIX META00IUTOB C
SHJOT€HHBIMH CYOCTpaTaMH YBEINYMBAOIMX IMAPOPUIFHOCTh U YMEHBIIAOIMX TOKCMYHOCTh KCEHOOMOTHKOB. TpaHcdepasbl
- (hepmeHTHI BTOPOII (ha3bl GMoTpaHchopMaLii KCeHOOMOTUKOB: TITyTaTHOHTpaHcdepassl, Y [IP-rmokypoHunTpancdepassl,
cyaborpaHcdepassl, aneTriTpancdepassl, MeTunTpacdepassl). Posb KUIIeuHOiH MUKPO(IIOPH! B METa00IM3MeE Uy KEePOIHBIX
XUMUYECKUX COeqUHEHNH. PaKTOpHl, BAUSIOINE HA METa00IM3M KCeHOOMOTUKOB (IT0JI, BO3PACT, XMMHUYECKHe BellecTsa). [IBa
KJIacca MHAYKTOPOB SH3MMOB OMOTpaHC(hOpMauy KCEHOOMOTHKOB.

MOJ’[eKyJ’[HprIe OCHOBBI IPUMEHEHUA AaHTUMYTAIr€HOB B KaU€CTBE aHTUKAaHIEPOIr€HOB. buoxumuueckue u MOJICKYJIAPHBIC
MUILICHU HeﬁCTBHH AHTUMYTAreHoB, BJIUAIOIINE Ha COGLITI/ISI, KPUTHYCCKUE JIA KaHIEPOTreHE3a.

Tema 4. Tema 4. Knaccudukanus aHTUMyTareHoB. AHTHMyTareHHble CBOHCTBA CHHTETHYECKHX H NPHP OTHBIX
coeanHenuil. @ eKTUBHOCTH H (PU3NOJOTHIHOCTH AHTHMYTAreHoB.

TexHONIOTMYeCcK A, KOMITOHEHTHBIA 1 KOMIICHCAIMOHHHBIN YPOBHU PEIICHHsI TPOOIIeMBI IIPEIOTBPAIIECHHS 1 PO(PIIAKTHKHI
TeHEeTUIeCKUX TIOCIIe/ICTBUN 3arpsi3HeHuUs OKpyxkatoriei cpenpl. OTKpeiTHe (heHOMeHa aHTuMyTareHe3a. Kimaccndukanms
antumytareHoB (T. Kada, 1982; S. De Flora, C. Ramel 1984; T. Kada et al., 1987). lecmytarensl. BuoaHTUMyTareHs:
MeMOpaHHbIe aHTUMYTAreHbl, METa0OIMYECKE AHTUMYTAreHbl, AaHTHOKCUJIAHTHI, PEMapaIlMOHHbIE AHTUMYTAreHbI.

SAEKTPOHHBH
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AHTHMYyTareHHble CBOMCTBa (hapMaKOJIOTUYECKUX COETUHEHUI U BOZMOKHOCTH UX MPaKTUYECKOTrO MPUMEHEHUS.
BenzoanaenvHoBbIe TpaHKBUIM3aTOPHL. [Ipon3BoiHbIe MepkanToOeH3uMuAa3o1a. [Ipon3BogHble 3-OKCUITMPUINHA U
1,4-quruaporupuanHa. THayKTOpH MHTEp(epoHa.

ITpuponnsie anTIMYyTareHsl. PacTuTenpHble aHTUMYyTareHsl. JIMIaitHUKN, MOPCKHE OPTaHU3Mbl KaK HICTOUYHHMK aHTUMYTareHbIX
COeJHEHUI. AHTUMYTareHHbIE ¥ AaHTUKAHLIEPOreHHBIE CBOMCTBA MUKPOOPraHU3MOB.

S heKTUBHOCT U (PU3NOJIOTUYHOCTh AHTUMYTAreHoB. BpeMeHHble napameTpsl 3(h(heKTUBHOCTY AHTUMYTAareHoB.

Tema 5. Tema 5. MeToabI OIIEHKN T€e HOTOKCHYHOCTH, aHTHUMYTAreHHbIX CBOMICTB CHHTETHYECKHUX H PP OJHBIX
coenHeHMil. BakTepuajbHbIe TeCTHI; TECTHI C NCNOJb30BAHNEM PACTEHMIT; TECTHI AJIsI OIeHKH AaHTUMYTareHHOro
JIefiCTBHSA B KJIETKaX KHBOTHBIX.

MeTonpl OLICHKHM aHTUMYTATreHHBIX CBOMCTB CHHTETUYECKUX U MIPUPOHBIX coequHeHHi. TpeOoBaHus K TECT-CHCTEMaM,
WCTIOJTb3yEMbIM B F€HETHUECKON TOKCUKOJIOTHHY. [IpUHIINIT TPEXCTYNeHYaTOCTH CUCTEMbl CKPUHMHT2 HA TeHOTOKCHYHOCTD U
aHTUMYyTareHHoCThb. bakTepuanbHbie TecTs (TecT Ditvca, SOS xpomorecT, Rec-Tect); TecTs ¢ HCHONMBb30BaHUEM PaCTEHUI
(uuToreHermueckue TecTol Ha Allium cepa, Vicia faba, Crepis capellaris); TecTsl [Isl OIIEHKY aHTUMYTareHHOTO ISHCTBUS B
KJIETKaX >KMBOTHHIX (TecT Ha Drosophila melanogaster, meton JJHK-KomeT, nuToreHeTHIeCKre TeCThl Ha KJIETKax
MiIeKonuTanmmx). OneHka pe3ybTaToB TecToB. PopMyIIsl IUIs pacyeTa aHTUMYTareHHOro 3(peKTa B pa3InIHbIX
TEeCT-CUCTEMaX.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCeYeH s ISl CAMOCTOATEJIbHONH Pa60Thl 00yJaIOIUXCS M0
U CIHIIIHE (MOYJIIO)

CamocrosiTesbHas padoTa 00yYaIOIIMXCS BHITIOMHSETCS MO 331aHUI0 ¥ IPH METOOMYECKOM PYKOBOJACTBE MperofiapaTeis, HO 6e3
€ro HeroCpeACTBeHHOro yyactust. CamocTrosiTesibHast paboTa MoApasAeNseTcsl Ha CaMOCTOSTENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U Ha BHEAYAUTOPHYIO CAMOCTOSITENbHYI0 padoTy. CaMocTosTebHAs padoTa 00yJAIOIMXCS BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3esioB) AUCHMIUINHBL, TAK U MPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMOCTOSTeNIbHOM paboThl 00yJaloIrecs YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIONHSIOT 3a1aHUs1, HANIpaBJICHHbIC Ha 3aKperIeHNe 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSATCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUIUIVHE.

OpraHu3zalys CaMOCTOSITENIbHOW padoThl 00yYaIOIIMXCs perJiaMeHTUPYETCsl HOPMAaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOANYECKOI JIUTEPaTypPOH U 3JIEKTPOHHBIMY 00pa30BaTe/IbHBIMU PECYypCaMu, BKIIOYASI:

IMopsizok opraHU3alMK U OCYIIECTBIICHUsI 00pa30BATEIbHON JEATEIbHOCTH M0 00pa30BaTEIbHBIM IIPOTPAMMAaM BBICIIETO
00pa3oBaHus - MporpaMMam OakajlaBpuaTa, MporpaMMaM ClieUAIMTETa, IPOrpaMMaM MarkCTpaTyphl (YTBEPXKICH PUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoit ®eneparuu ot 6 anpesst 2021 roga Ne245)

ITucbmo MuHuctepcerBa oopasopanust Poccutickort ®eneparmu Nel14-55-996un/15 ot 27 Hostopst 2002 r. "OO akTMBU3AIMH
CaMOCTOSITEJIbHON padOThI CTYICHTOB BBICIIMX YUeOHBIX 3aBeICHUN"

YcraB (enepanbHOro rocyIapcTBeHHOTO aBTOHOMHOTO 0Opa3oBaresbHoro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepanbHbIl yHUBEpCUTET"

INpaBuna BHyTPEHHErO pacropsAaka (eaepalbHOro rocy1apCTBEHHOTO aBTOHOMHOT'O 00pa30BaTeIbHOTO YUPEKACHHS BBICIIETO
npodeccuoHansHoro oopaszosanus "Kazanckuil (IlpuBosnkckuii) penepanbHelil yHuBepcuTeT”

JlokanbHble HopMaTuBHBIE akThl Kazanckoro (Ilpusomkckoro) deaepaabHOro yHUBEpCUTETa

6. ®oH/] OLIEHOYHBIX CPEICTB MO JUCHHUILIUHE (MOIYJIIO0)

(DOH,H OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOHyJ’IIO) BKJIIOYAET OLICHOYHBIC MAaTEPUAJIbl, HAIIPABJICHHBIC HA IIPOBEPKY OCBOCHUS
KOMHeTeHHHﬁ, B TOM 4YUCJIE SHHHHfI, yM€HI/Iﬁ 1 HaBBIKOB. CDOH)J OLICHOYHBIX CPEJACTB BKIIOYACT OLUEHOYHbIE CPEACTBA TEKYIIETO
KOHTPOJIA U OHEHOYHbIE CPEACTBA HpOMe)I(yTO‘{HOfI aTTeCTalluu.

B ¢onIe 011IeHOYHBIX CPENICTB COAEPKUTCS cieayommas HHPpOpMaIus:

- COOTBETCTBHE KOMIIETCHITUI TUIAHUPYEMBIM pe3yJIbTaTaM 0O0yUeHHs TI0 TUCIUTUTIHE (MOYIIIO);

- KpUTEpHHU OLIEHUBAHUS C(DOPMUPOBAHHOCTH KOMITETECHITH;

- MeXaHu3M (POPMUPOBAHUSI OLIEHKU IO JUCHUILIMHE (MOYJIIO);

- OTHCaHUe MOpsIAKa IPUMEHEHHS U IIPOLIEAYPHI OLIEHIMBAHUS IS KKIOTO OLIEHOYHOT'O CPEACTBa;
- KpUTEpUU OLIEHUBAHMS JIJIs1 KaXJIOTO OLIEHOYHOT'O CPEe/ICTBA;

- cofiepXkKaHUe OLIEHOYHBIX CPEJCTB, BKJII0Uas TpeOOBaHMUs, MPEAbSBISIEMbIE K ISUCTBUSIM 00Yy4aIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yibTatam, 3aJaHus Pa3IMIHBIX THIIOB.

POoHJ1 OLIEHOYHBIX CpeACTB IO AMCHUIUIMHE HAXOJUTCA B HpI/IJ'[O)KeHI/II/I 1x nporpamMmMe JUCHUITTMHBI (MO}lyJ'IIO).

7. IlepeyeHnb aUTEPATYPHL, HEOOXOAMMON JIJIs1 OCBOEHHUSI U CIUILIUHBI (MO LyJIsl)

SAEKTPOHHBH
Crpanuna 6 u3 11. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



IMporpamma aucumumas " ArtumyTtareHes"; 06.04.01 "Bruonorus”.

OcBoeHMe JUCIMIUIMHBL (MOJIYJIs) PEAToJiaracT u3yuyeHne OCHOBHOM 1 JIONIOJIHUTEIIbHON yueOHOM nTepatypsl. Jlnteparypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCsI B OTHOM U3 JIBYX BApUAHTOB (JIMOO B 0O0MX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOINOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10roBopos ¢
MPaBOOOJIAJATEISIMHU;

- B leyaTHOM Bujie - B HayuHoit 6ubimoreke um. H.U. Jlo6aueBckoro. OOydJaromiuecs moy4yanT YIeOHyI0 JIUTepaTypy Ha
aOGOHEMEHTE IO YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpABHJIAMK TIOJTb30BaHUsI HaydHO!H OHOIMOTEKON.

DJIeKTPOHHBIE U3JAHUS JOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEICHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJis OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTpOHHBIH yHUBepcuTeT" . [Ipy HCONb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydamonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaXKIOrO U3 U3JaHUI OCHOBHOM JIUTEPaTyphl M He MeHee 0,25 aK3eMIIspa JOTOIHUTEIFHOH JIUTEpaTyphl Ha
Ka)k10ro 00y4Jalomerocsi U3 4cia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI 1 JOTIOJHUTENBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMON [JIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipusoxennu 2 k paboyelt mporpamMmMe JUCHUILTMHBL. OH MOJIEKUT OOHOBJICHHIO TPY N3MEHEHNH YCIIOBUiA 10roBopoB KOV ¢
npaBooOJIagaTes sIMU JIEKTPOHHBIX M3/IaHWI U IPY U3MEHEHNH KOMIUIeKToBaHus (oHnoB HayuHoi 6udmmorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCITHILIAHBI (MO TyJIsT)

Antimutagenic compounds and their possible mechanisms of action - https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3990861/
Current Trends and Future Perspectives of Antimutagenic Agents - - https://www.intechopen.com/chapters/71719
AHTHUMYyTareHHble CBOMCTBA OakTepuil - http://link.springer.com/article/10.1023%2FA%3A 1014338712108

I'enb! 1 (hepMeHTH MeTAOOTMUECKON aKTUBAIIMK KCEHOOMOTHKOB - http://ecolgenet.ru/Arhive/2003/2003_0_30-35.pdf

MorieKyJisipHbie OCHOBBI TPUMEHEHHsI AaHTUMYTAreHOB B KAYeCTBE AHTUKAHIIEPOTeHOB -
http://ecolgenet.ru/Arhive/2005_3/2005_3_19-32.pdf

DKoJIOrMYecKasi FeHeTUKa U MpeIuKTUBHAs MeauiuHa - http://ecolgenet.ru/Arhive/2003/2003_0_22-29.pdf
DKoJIoruyecKas reHeTrKa 1 MpeJuKTUBHAS MeJuiuHa - http://ecolgenet.ru/Arhive/2003/2003_0_22-29.pdf
DKoJiornyecKkas reHeTika uesoseka - http://ecolgenet.ru/Arhive/2003/2003_0_16-21.pdf
DKoJIoruYecKasi reHeTHKa JesoBeka - http://ecolgenet.ru/Arhive/2003/2003_0_16-21.pdf

9. MeToquuecKne yKa3aHus /st 00y4aronuxcs Mo 0CBOEHUI0 JUCIHUILINHBI (MO TyJis1)

Bujg pador MeToanueckue peKoMeHIamnuu

JICKIIAU Pa36op 1 ycBoeHue JIEKIIMOHHOro MaTepuaa. ITocie Kax/Io¢i JeKuu 00yJaoemMycst

clielyeT BHUMATEJIbHO [TPOYUTATh U Pa300paTh KOHCIIEKT, TIPH STOM:

- [ToHSATH ¥ 3aNIOMHUTH BCE HOBBIE OIIpeesICHUS.

- BeIOTHUTD WK JofenaTh BEIKJIAKHU, KOTOPBIE JIEKTOP MPEAIICAN CeNaTh CAMOCTOSTENHHO (€CTTH TAKOBBIE
WMEIOTCS).

- Ecnu niexTop npearnuca pa3odparh 4acth Matepuiia 6oJiee moJpoOHO CAMOCTOSITENILHO MO JOCTYITHBIM
MMMCbMEHHBIM WJIH JIEKTPOHHBIM UCTOYHHUKAM, TO HEOOXOIMMO CBOEBPEMEHHO 9TO CHENATh.

- [Ipu BO3HUKHOBEHUH KAKUX-JIMOO TPYJHOCTEH C MOHUMAHUEM MaTepHasa PeKOMEH/IyeTCsl MOMPOCUTh MOMOIIH Y
CBOMX COKYPCHHUKOB. Takke MOKHO 0OpaTUTHCS 32 MMOMOIIBIO K JIEKTOPY. sl 5TOro MOKHO JIMYHO TTOIOUTH

K TIPeTiojaBaTeltio, MO0 HAIKCATh eMY JIEKTPOHHOE IMUChMO, C(POPMYJIMPOBaB B HEM BO3HHUKAIOIIHE BOPOCH. K
MMMCbMY MOKHO TIPUKPETTUTh KaKKe-TOO0 JIEKTPOHHBIE MaTepUaIIbl, CBSI3aHHBIE C BOSHUKIIIMMI BOTIPOCAMH,
HaTpuMep, OTCKaHUPOBaHHBIE WK coTorpachpoOBaHHBIE JTUCTOUKH C PYKOIMCHBIMI KOMMEHTAPUSIMH,
ITOMETKAMH, BBIKJIAJKAMH H T.II.

npakTrieckue | J{jis ycrienHoi moaroToBKy K MpakTHYECKUM 3aHATHSIM HEOOXOIMMO HAyUHUThCS

3aHATUS CaMOCTOSITEJILHO UCIIOJIb30BaTh MHCTPYMEHTAPHUI OMCKa MaTEpUaIOB U 00J1a1aTh
TEOPETUUECKUMU 3HAHUSIMU T10 JAHHOU JUCHUIUIMHE. BO BpeMsl BHICTYIUIEHUI HYKHO YMETb: - UETKO
copMyIMpOBaTh ONpesieeHNs U TIOHATHS [0 TEME; - 10 KakI0W TeMe JOCTYITHO ¥ NH(OPMATUBHO PACKPHITh €€
coJiepKaHue; IPEJICTABUTh CIAKIbl, OTPaXAIoIIUe CyTh u3naraeMoi TeMbl. HeoOX0aMMO MogroToBUTH Psif
BOITPOCOB 110 331aHHOW TeMe, YTOObI aKTUBHO YYaCTBOBATh B OOCYKIIEHUH JIOKJIAJJOB, BBICTYIUICHHH 110 TEME.
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Bujg paéor

MeToanuyeckue peKOMeHIalu

€aMoCTOSI-
TeJbHas padoTa

Ecim yactb yyeGHOro Marepraia OTBe/IeHa Ha CaMOCTOSsITEIbHOE U3YUYeHHE, TO HEOOXOJUMO MPUCTYITUTh K STOMY
He3aMeUIMTENBHO MOCIIe YKa3aH!sl IPeroiaBaresis 1 OCBOUTh MaTepuasl B OTBEJEHHbBIE UM CPOKH. Marepuan
CcJieyeT U3yUYHTh 10 JOCTYIHBIM MMCbMEHHBIM M JIEKTPOHHBIM UCTOYHHKAM, O KOTOPBIX COOOLIAT
npernojaBatesib. [I0AroTOBKA TOMaIIHero 3ajanus. B moMariHei paboTe 00yJaronmxcss MOKHO BBIICUTH JBE
cocrasJstiomue: 1) pazdop TeM ayAUTOPHBIX

3aHSITHH, 2) caMOCTOsITebHAsI IOArOTOBKA CEMMHAPCKUX 3a/iaHuil. Takum oOpa3om, IpHs JOMOI nocie
KaXJ0ro ayJUTOPHOT'O 3aHATHsI, 00YYAIOIIUIACS JODKEH pa3zodparh TeMy, KOTopas Oblla Ipe/icTaBIeHa
TIperno/aBaTesieM BO BpeMsl 3aHSTHS.

[Ipy BO3HUKHOBEHUH TPYAHOCTEH PEKOMEHIYETCs IOIPOCUTD TIOMOIIH Y CBOMX COKYPCHHKOB M TIOCOBETOBATHCS C
TIperno/iaBaTeseM.

3a4€T

Ha 3a4ete onpe/esnsiercsi KauecTBO U 0ObEM YCBOSHHBIX CTYJEHTAMK 3HAHUI, CIIOCOOHOCTh K 0O00IIEHHIO,
AHAJIM3Y, BOCTIPUATHIO WH(POPMAIIMH, ITOCTAHOBKH TEJIA U BLIOOPY TIyTel ee mocThxkeHus1. [I0roTOBKa K 3a4eTy -
nporiecc MbHAMBUIYyaTbHBIA. TeM He MeHee, CYIECTBYIOT HEKOTOPBIE TIPABHJIA, 3HAHKS KOTOPBIX MOTYT OBITh
TOJIE3HBI /IS BCEX. 3aJI0rOM YCIIEIHOMN CIauM 3a4eTa SBIIAETCS CUCTeMaThyeckast paboTa Hajl yJeGHOM
JMCIUTUTMHOM B TedeHne cemecTpa. [I0AroToBKY KeJIaTebHO BECTH, UCXOIS U3 TpeOOBaH i MporpaMMBbl yIeOHOwM
JaucuurnHbl. LenecooGpaszHo

TOIIAr0OBOE OCBOEHNE MATEpHUaia, BHITOIHEHNE PA3IMUHBIX 3a/IaHUI 110 MEPe N3YUEHUS] COOTBETCTBYIONIHMX
colepKaTeIbHBIX PA3/Ie/IOB AUCIMIUTMHBL ECiHi, TOTOBSICH K 3a4eTy, BB HCIIBITHIBACTE 3aTPYyAHEHMsI, OOpalanTech
3a COBETOM K TPETOfIaBaTeio.

10. ITepeyensb nHQ OPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3y€EeMbIX PH OCYIIECTBJIEHHN 00Pa30BaTeJLHOTO0 MpoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOro odecnedeHnst 1 HH(pOPMAMOHHbBIX CIPAaBOYHbBIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIUILIIHE
(Momy0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHus: 1 MH(POPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil mporpamme JUCHHUIUIAHBI (MOYJIS).

11. Onucanne MaTepuaIbHO-TEXHIYECKOM 0a3bl, HEOOX0 MO JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)

MaTepI/IaJ'[LHO—TCXHI/I‘{CCKOC obecrieueHne O6pa30BaTe.III)HOFO mpouecca 1no AIMCHuIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue

KOMITOHECHTHI:

INomelneHust 17151 CAMOCTOSITENIBHOM paboThl 00YYaIOIIMXCsI, YKOMIUICKTOBAHHBIE CIICLMAT3UPOBAHHON MeOelIbIo (CTOJIBI U
CTYJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOAKIIIOUeHNUs K ceTr "MHTepHeT" n obecriedyeHreM JocTyra
B 3JIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa3oBaTelbHyIo cpery KOY.

VueOHble ayAUTOPUY AJIsI KOHTAKTHOM paOoTHI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOIbI

Y CTYJIbSI).

KOMHI)IOTep W [IPUHTEP JIA pACIICYaTKH Pa3daTOYHbIX MATEPUAJIOB.

12. CpeacrBa ajantanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yYalonUXcsi HHBAJIU0B U JIUI C
OrpaHUYeHHbIMHU BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XOHI/IMOCTI/I B O6paSOBaTCJ’ILHOM npouecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOIMH, 06)'[61"‘121101]_[1/16
BOCIIpUsTUC HH(bOpMaHI/IH O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAHUYCHHBIMUA BO3MOXKHOCTAMUA 3JOPOBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO NMPe00pa30BaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE 17151 Pa3IMYHBIX MOJIb30BATEICH;

- CO3JaHMUEC€ KOHTCHTA, KOTOpLIfI MOJKHO IPEACTAaBUTL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXHOCTb MaCIHTa6I/Ip0BaHI/IH TEKCTa U 1/1306pa>1<eHI/1ﬁ 6e3 NOTEPH KaYeCTBa, MPEAYCMOTPETh JOCTYITHOCTb YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO37IaHMe BO3MOKHOCTEN [J1s1 00YUaIOIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIMI[A C HAPYIIEHUSMH CIIyXa MOJTydald MH(OOPMALMIO BU3YaIbHO, C HAPYILEHUIMH 3PEHUS - ayINaJIbHO;

- IPUMEHEHUEC MMPOrpaMMHBIX CPEJICTB, 06eCHe‘II/IBaIOIJII/IX BO3MOXHOCTb OCBOCHHA HABBIKOB U yMeHHfI, Q)OpMpreMI)IX
,HI/ICHPIHJ'[PIHOfI, 3a CUET AJIbTEPHATHUBHbBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHBIX J'Ia60paT0pI/If/’1 1 CUMYJIAIIMOHHBIX TeXHOJ’[OFHﬁ;
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- IPUMEHEHUNE TUCTAHIIUOHHBIX 06paSOBaTeJ’[bHBIX TEXHOJIOTUI U1 Tiepeiavn HHq)OpMaLIPIH, OpraHu3sal pa3jInvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer00ﬂ C nIpernojaBarejieM, B TOM 4UCJIe BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAaHbI 1J1d IPOBEACHUA BUPTYAJIbHbIX J'IGKL[I/II71 C BOBMOJKXHOCTBIO B3aHMOHeﬁCTBHH BCEX YYACTHUKOB JUCTAHIUOHHOT'O
06y‘-IGHI/I${, MpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpOBEACHUSA TPEHUHIOB,
OpraHmsanuun KOJUIEKTUBHOM pa6OTLI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIHH sl OpraHu3aiy (POpM TEKYIIEro U MPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOJOJLKHUTEIIbHOCTU CIa4n 06y'—IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIUIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluU 110 OTHOIICHUIO K YCTaHOBHeHHOﬁ MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MPOJOJIKUTENIBHOCTY CAa4M 3a4€Ta WM 9K3aMeHa, IPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- IPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocsi K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHOH (opMme, - He
6osiee yeM Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYILICHUS 00YYaloIerocst IpH 3aliyTe KypcoBor paboTHl - He OoJiee yeM Ha 15 MUHYT.

IIporpamma cocrasiieHa B cootBeTcTBHM ¢ TpeboBaHussMu PI'OC BO u yue6HsIM 1utanoM 1o Harpasienunio 06.04.01
"Buosorus" u MarucTepckoi nporpamme "ModekyJisipHas ¥ PUKJIaHast MUKpoOuonorus'.

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./]B.01.02 Aumumymazene3

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue noarorosku: 06.04.01 - buonorus

IMpocunb nogroroBku: MosieKyisipHas U MPUKJIAIHAS MUKPOOHOIOTHS
KBanmdukanys BbIITyCKHAKA: MarucTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcHoBHas JuTepartypa:

CasaHoB, A. A. OcHOBHI reHeTHKH [DnekTpoHHslid pecype] / A. A. Cazanos. - CII6.: JIT'Y um. A. C. Ilymkuna, 2012. - 240 c. -
ISBN 978-5-8290-1132-1. - 3BC ZNANIUM.COM. Pexum nocryna: http://znanium.com/bookread.php?book=445015

[IpumeHeHNe MOJIEKYIISIPHBIX METOJIOB HCCIIeoBaHus B reHeTrke: Y yebHoe nocodue / JI.H. Hedenosa. - M.: HULL Undpa-M,
2012. - 104 c.: 60x88 1/16. - ISBN 978-5-16-005494-0. 95C ZNANIUM.COM. Pesxum nocryna:
http://znanium.com/bookread.php?book=302262

[MnakyHoB, B. K. OcHOBH tuHaMUYecKOl 6Moxumuy [daekTpoHHbI pecypce] : yueonuk / B. K. [Inakynos, 0. A. Hukonaes. -
M.: Jloroc, 2010. - 216 c. - (HoBast yauBepcuteTckas 6ubmoreka). - ISBN 978-5-98704-493-3. 35C ZNANIUM.COM.
Pexum nocryna:http://znanium.com/bookread.php?book=469367

Haxaega, B. U. [Ipaktiueckunii Kypc o01Iei reHeTHKY [DIeKTPOHHBIN pecype] : yued. nocodue uist CTyAeHTOB OMOIOrMIECKIX
CIIeIaIbHOCTEN IeJarOTMIeCKIX BBICIINX YIeOHBIX 3aBejieHnii / B. Y. Haxaesa. -

2-e m311., crepeotut. - M. : ®JIMHTA, 2011. - 210 c. : m. - ISBN 978-5-9765-1204-7. 35C ZNANIUM.COM. Pexim
nocryna: http://znanium.com/bookread.php?book=406327

MeauipHCKasi MUK POOHOJIOT S, BUPYCOJIOTUSI K IMMYHOJIOTUsI: yueOHuK. B 2-x Tomax. Tom 1. [Dnexrponnsiit pecypcl/ ITox
pen. B.B. 3eepera, M.H. Boituenko. 2014. - 448 c. 9BC 'KoncynpTaHT crygenTa’. Pexum mocryma:
http://www.studmedlib.ru/ru/book/ISBN9785970429143.html

MeauipHCKasi MUK POOHOJIOT S, BUPYCOJIOTUSI M IMMYHOJIOTUsT: yueOHuK. B 2-x Tomax. Tom 1. [Dnextponnsiit pecypcl/ Iox
pen. B.B. 3epera, M.H. Boituenko. 2014. - 448 c. 9BC 'KoncymnpraHT crygenTa’. Pexum mocryma:
http://www.studmedlib.ru/ru/book/ISBN9785970429143.html

JonoJHUTebHAS JUTEpaTypa:

AxyreHko, JI.B. MequiHcKasi reHeTHKa [DNeKTpoHHbIN pecypc] : yued. nocoOue Juist CTYAEHTOB Me/l. BY30B 110 CIELHUAIbHOCTH
'Cromatonorusi' / JI.B. Akynenko u np.; mox pea. O.0. fnymesnya. - M. : I'90TAP-Menua, 2015. -128 c. - ISBN
978-5-9704-3370-6. - 3BC Koncynsrant cryaenTa.Pexum gocrymna: http://www.studmedlib.ru/book/ISBN9785970433706.html

ManyxuH, 1.B. TIporneneBTrka mpeHaTAIbHON MeIUIMHBI [DIEeKTPOHHBIN pecypc] : pyKOBOACTBO [yist Bpaueit / I.b. ManyxuH,
JI.B. Akynenko, M.U. Kysnenos - M. : '90TAP-Meaua, 2015.- 320 c. - ISBN 978-5-9704-3249-5. - 3BC KoncynbTant
crygenTa.Pexum nocryma:http://www.studmedlib.ru/book/ISBN9785970432495 .html
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./]B.01.02 Aumumymazene3

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue noarorosku: 06.04.01 - buonorus

IMpocuns nogroroBku: MosieKyasipHas U MPUKJIAIHAS MUKPOOHOIOTHS
KBanmdukanys BbIITyCKHAKA: MarucTp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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